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AN 2003:138225 CAPLUS 

DN 138:408809 

ED Entered STN: 24 Feb 2003 

TI Multiphoton absorption of solutions of polydiacetylene 

polyDCHD-HS measured using ps Z-scan at 1064 and 1500 nm 
AU Giorgetti Emilia; Toci, Guido; Vannini, Matteo; Giammanco, Francesco 
CS istituto di Fisica Applicata -Nello Carrara" -CNR, Florence, 50127 ?taly 
SO Optics Communications (2003), 217(1-6), 431-439 7 

CODEN: OPCOB8; ISSN: 0030-4018 
PB Elsevier Science B.V. 
DT Journal 
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LA English 

CC Properties f 031 ' EleCtrOI1/ and Mass Spectroscopy and Other Related 

M Th ^ ^ linear absor P tion of benzene and toluene solns . of polydiacetylene 
polyDCHD-HS was measured at ^=1064 and 1500 nm by using Z-scan^ and 
picosecond pulses with a trimmed Airy beam configuration. In the data 
anal., the authors took into account both the saturation of the open aperture 
Z-scan traces occurring for high values of nonlinear absorption and the 
possible occurrence of cross-talk effects between nonlinear 
refraction and multiphoton absorption. The polymer 

exhibits three-photon absorption at both 1064 and 1500 nm. The mol 
three-photon absorption , coefficient at 1064 nm was cr3 = 1.8 + 10-38 
cm6/W2 and a3=2.3 + 10-38 cm6/W2 in toluene and benzene 
resp., while at 1500 nm it was ct3=1.5 + 10-39 cm6/W2 in 

toluene. On this basis, the optical limiting behavior of polyDCHD-HS in 
the near IR range is also shown. 
rl ") u ^iphoton absorption polydiacetylene Z scan optical limiting 
IT Multiphoton absorption 

Nonlinear optical absorption 

Optical limiting 

UV and visible spectra 

(multiphoton absorption of solns. of polydiacetylene 
n polyDCHD " HS measured using ps Z-scan at 1064 and 1500 nm) 
IT Polydiacetylenes 

RL: PRP (Properties) 

(multiphoton absorption of solns. of polydiacetylene 
PolyDCHD-HS measured using ps Z-scan at 1064 and 1500 nm) 
IT 71-43-2, Benzene, uses 108-88-3, Toluene, uses 
RL: NUU (Other use, unclassified); USES (Uses) 

(multiphoton absorption of solns. of polydiacetylene 
polyDCHD-HS in benzene or toluene solution) 
IT 175736-86-4 

RL: PRP (Properties) 

(multiphoton absorption of solns. of polydiacetylene 
di? ™m P° lyDCHD - HS measured using ps Z-scan at 1064 and 1500 nm) 
RE * ™ ERE 29 CITED REFERENCES AVAILABLE FOR THIS RECORD 

(1) Alloisio, M; J Chem Soc, Perkin Trans 2 2001, P2 

(2) Banfi, G; J Chem Phys 1998, V108, P4319 CAPLUS 

S5s A/ Handb0 ° k ° f Advanced Electronic and Photonic Materials 2001, V9 

(4) Burzler, J; Appl Phys B 1995, V62 , P389 

(5) Charra, F; J Opt Soc Am B 1991, V8, P570 CAPLUS 

(6) Colombi, C; Macromol Chem Phys 1996, V197, P1241 CAPLUS 

(7) Cravino, A; Syn Met 1999, V102 (1-3) , P943 # CAPLUS 

8) D'Amore, F; Syn Met 2002, V127, P143 CAPLUS 

9) Giorgetti, E; Phys Chem Chem Phys 2002, V4 , P2762 CAPLUS 
10 Grando, D; Chem Phys Lett 2002, V363, P492 CAPLUS 

(11) He, G; Opt Lett 1995, V20, P1524 CAPLUS 

(12) Hughes, S; J Opt Soc Am B 1995, V12, P1888 CAPLUS 

(13) Lawrence, B; Phys Rev Lett 1994, V73, P5 97 CAPLUS 

(14) Liu, M; Multiphoton and Light Driven Multielectron Processes in 
™ 9an i CS : NeW Phenomena Materials and Applications 2000 

(15) Margheri, G; J Opt Soc Am B in press 2002 

(16) Moroni, L; J Phys Chem A 2001, V105, P7759 CAPLUS 
17 Nunzi, J; j Appl Phys 1987, V62, P2198 CAPLUS 

(18) Nunzi, J ; Nonlinear Opt 1991, VI, P19 CAPLUS 

(19) Pender, W; Appl Phys Lett 1995, V66, P786 CAPLUS 
20) Perry, J; Science 1996, V273, P1533 CAPLUS 

(21) Polyakov, S; J Opt Soc Am B 2001, V18, P1891 CAPLUS 
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TI 

AU 
CS 

SO 



AB 



(22) Rhee, B; J Opt Soc Am B 1996, V13, P2720 CAPLUS 

(23) Sauteret, C; Phys Rev Lett 1976, V36, P956 CAPLUS 
^eik-Bahae, M ' IEEE J Quantum Electron 1990, V26, P760 CAPLUS 

(25) Shim, H; Opt Lett 1998, V23, P430 CAPLUS 

(26) Sottini, S; Recent Res Dev Quantum Electron 2000, V2 , P85 CAPLUS 

oil I e ? em n U ' °'\ Phl1 Trans R Soc L ond A 1996, V354, P745 CAPLUS 

(28) Toci, G; Appl Phys B 2000, V71, P907 CAPLUS 

(29) Zhan, C; J Opt Soc Am B 2002, V19, P369 CAPLUS 

L4 ANSWER 2 OF 11 CAPLUS COPYRIGHT 2004 ACS on STN 

AN 2003:81478 CAPLUS 

DN 138:328164 

ED Entered STN: 03 Feb 2 0 03 

Optical properties of femtosecond irradiated photo-thermo- 
refractive glass 
AU Juodkazis, S. 

"ln^" e 2 S 4 f o Ma ^th^ia CienCe ^ APPli6d ReS£arCh ' VllnlUS ^^ersit y , 
Lithuanian Journal of Physics (2002), 42(2) 119-126 
CODEN: LJPIAD 
PB Lithuanian Physical Society 
DT Journal 
LA English 

CC Properties)^ 1 ' EleCtr ° n ' and Mass Spectroscopy and Other Related 
Section cross-reference (s) : 57 

Photomodification of optical properties (absorption and refraction 
) of photo-thereto-refractive (PTR) glass by its exposure to 

femtosecond (fs) irradiation is reported. Irradiation was made by fs pulses 
the fundamental wavelength of 775 nm and at the 2nd harmonic of 388 nm 
talTZLT 3 ^rolled bY focusin 9 timing of l kHz laser ad t^n 
witn STiSf -^ ar %° Ut ° f absor P tion band of Ce3 + centered at 3 04 nm 

resnon^h? ? -? f - a PP rx - 40 nm - J ^t this absorption band is 

responsible for initiation of photomodification, which finally forms a 

ar^o STJ 1 ^ th ? n eX ?° Sed re ^°ns after tAermal treacmentf typically 
at 520 for 2 h. Fs illumination can be successfully implemented 
to record refractive index changes comparable to those recorded 
by continuous -wave exposures to a 325. nm line of He-Cd laser. After the 
thermal development the refractive index changes up to 10-4 were 

,£ f ln ? \J mechanism of fs Photomodification is discussed in terms of 
white light continuum (supercontinuum (SC) ) generation and 

vTi abs ° r P tion - The model of a silicate glass coloration 

via the two-photon absorption of fs SC is proposed. It is based on the 
comparison of coloration of PTR glass withthat of alkaU and 
boro-silicate glasses under fs pulses 

?S al P ^° perty ^radiated photo thermo refractive glass; white 
light continuum glass laser irradn 
IT Defects in solids 

nWo°|: h 0f f ° r T ion . of; ^tical properties of femtosecond irradiated 
photo-thermo-refractive glass) 
IT Heat treatment 

r:fractive ; g?L t s) al Pr ° PertieS ° f f -tosecond irradiated photo-thermo- 
IT Optical absorption 
Optical refraction 

rexractive°g^as a ) Pr ° perties ° f ^mtosecond irradiated photo-thermo- 
IT Laser radiation 

^ r ^ ad ^ ti0n effect; oPt^al properties of femtosecond irradiated 
photo-thermo-refractive glass) ea 



ST 
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IT Optical properties 
Refractive index 
Two-photon absorption 
UV and visible spectra 

(optical properties of femtosecond irradiated photo-thermo- 
refractive glass) 
IT Silicate glasses 

RL: PRP (Properties) 

(optical properties of femtosecond irradiated photo-thermo- 
refractive glass) 
IT Glass, properties 

RL: PRP (Properties) 

(photo-thermo-refractive; optical properties of femtosecond 
irradiated photo-thermo-refractive glass) 
IT 7681-49-4, Sodium fluoride, occurrence 

RL: OCU (Occurrence, unclassified); OCCU (Occurrence) 

nW« C !: h 0f form ^ tion . of '- optical properties of femtosecond irradiated 

photo-thermo-refractive glass) 
IT 1305-78-8, Calcium oxide, occurrence 1306-38-3, Cerium dioxide 

occurrence 1313-59-3, Sodium oxide, occurrence 1314-13-2 Zinc oxide 
occurrence 1344-28-1, Aluminum oxide, occurrence 7631-86-9 SilS 
Sliver oxiae^ 6 7758 - 02 " 3 < ^tassium bromide, occurrence ' 2 0667 12-3, 
RL: OCU (Occurrence, unclassified); OCCU (Occurrence) 

nh^o S ^° ntaini 2 g; °P tical Properties of femtosecond irradiated 
photo-thermo-refractive glass) 
RE.CNT 33 THERE ARE 33 CITED REFERENCES AVAILABLE FOR THIS RECORD 

fo! ^ m f^ SU ' K/ J PhyS Chem B 2000 ' V104 < p 10168 CAPLUS 
2 Astakhova, V; Sov J Glass Phys Chem 1992, V18(2), P152 

(3) Blakely, J; Surf Sci 1997, V394, P221 

(4) Borgman, V; Izv Akad Nauk SSSR, Neorg Mater 1970, V4 (2) , P336 

5 Boulos, E; J Non-Cryst Solids 1997, V221, P213 CAPLUS 

6 Docenko, A; Sov J Glass Phys Chem 1985, Vll P 592 

ill K '' PhYS ReV B 1997 ' v 56(16), P10121 CAPLUS 

8 Doll, K; Phys Rev B 1998, V57(8), P4327 CAPLUS 

?ii ^™° V ' °'' APPl ° Pt ° T 2002 ' V41(10) # P1864 CAPLUS 

10 Efimov, O; J Non-Cryst Solids 1999, V253, P58 CAPLUS 

Mo ^^ mOV ' 0; J 0 Pt Soc Am B 1998, V15 (1) , Pl 93 CAPLUS 

(12) Efimov, O; Opt Lett 2001, V25(23), P1693 

till ^ rancois - Sain t-Cyr, H; Ph D thesis, Univ Central Florida 2001 

iJ ^ C ° ls - Saint - C y r ' H; Unpublished results 2001 

V?lc P85 L '' GlaSS SCi6nCe ^ Technol °9y (Glastechnische Berichte) 1998, 

mS! ^ 6 k° V ' L/ J Non - Cr V st Solids 1998, V242, P49 CAPLUS 

vS^? V p 3 « ^ Laser " Induc ed Damage in Optical Materials : 2000 2001, 
(18) Glebov, L; Sov J Glass Phys Chem 1976, V2 , P547 
19 Glebov, L; Sov J Glass Phys Chem 1987, V3 P310 

21 Giehnv J"' t^*** ^ Chem 1990 ' V16 ^ > ^ CAPLUS 

21 Glebov, L; Sov Phys Dokl 1990, V35(10), P878 

22 Juodkazis, S; Appl Surf Sci 2000, V154-155, P696 CAPLUS 

23 Juodkazis, S; Res Adv Appl Phys 2001, V2 , P45 
24) Juodkazis, S; physics/0203080vl 2002 CAPLUS 

26 Pa?f r q S ; APPl SpSCtrOSC 1968 < V8(6), P964 CAPLUS 

U6) Pane, S; Appl Phys A 1996, V63, P431 

!o«! l an ? h * Va ' E '- Sov J Glass Phys Chem 1993, V19(l), pi 0 9 CAPLUS 

28 Smakula, A; Z Phys 1930, V59, P603 CAPLUS 

29 Steele, F; Phys Chem Glasses 1965, V6, P246 CAPLUS 

(30) Stookey, S; Industrial Engrg Chem 1949, V41, P856 CAPLUS 
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31 Trukhm, A; Phys Status Solidi B 1980, V99, P155 CAPLUq 

32 Trukhin, A; Sov J Glass Phys Chem I979 f V5 P634 
(33) Watanabe, M; Phys Rev B 1999, V60, P9959 CAPLUS 

L4 ANSWER 3 OF 11 CAPLUS COPYRIGHT 2 004 ACS on STN 

AN 2002:160423 CAPLUS 

DN 136:207766 

ED Entered STN: 05 Mar 2 002 

S SJasM? n KeSr tUS laS6r marking and m " ked aerials 

PA Sumitomo Heavy Industries, Ltd., Japan 

SO Jpn. Kokai Tokkyo Koho, 5 pp 

CODEN: JKXXAF 

DT Patent 

LA Japanese 

IC I CM B23K026-00 

G02B0°05-3°2 6/ B23K026 -° 8 '- B41J002-44; C03C023-00; G02B005-18; 

CC ^J^S'SoS^S^ Ph ° tOChemist ^' and Photographic and Other 

Section cross-reference (s) : 73 
FAN . CNT 1 

PATENT NO. KIND DATE APPLICATION NO . 



DATE 



PRAI JP 2000-257182 20000828 
CLASS 

PATENT NO . CLASS PATENT FAMILY CLASSIFICATION CODES 

JP 2002066769 ICM B23K026-00 



AB 



ICS B23K026-06; B23K026-08; B41J002-44; C03C023-00- 
G02B005-18; G02B005-32 ' 

matSals""' """"^ "« f0 ™ ed • lth °« d ^in g the Sad' 



ST 
IT 



multiphoton absorption laser 
marking, grating laser induced marking holoq 
Holographic diffraction gratings 
Laser induced grating 

thSrS: gi f n g r ) hi9hly Vi8±ble laSer - rki ^ ° f trials without 
IT Marking 

IT Multiphoton absorption 

materl^^ f ° r highly visible laser m ^king of 

materials without their damaging) 

IT Glass, processes 

proce^ ° r ^ess ), PYP (P hysical 

maSial S °w^^ P ^ r f^ S f ° r highly Visible lase ^ ^king of 
materials without their damaging) 
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L4 ANSWER 4 OF 11 CAPLUS COPYRIGHT 2 004 ACS on STN 

AN 2001:734065 CAPLUS 

DN 135:296267 

ED Entered STN: 09 Oct 2001 

TI Method of making visible marks in a transparent material by 

iS^STtS^K' marklng aPParatUS ' ^ — 2 Stic.1 member 

IN Hayashi, Kenichi; Ito, Kazuyoshi 
PA Sumitomo Heavy Industries, Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 9 pp. 

CODEN: JKXXAF 

DT Patent 

LA Japanese 

IC I CM B23K026-00 

CC ?J S li B ??J- 6 ;? 0; S"K026-04; B23K026-08; C03C023-00; G02B005-18 

Section cross-reference (s) : 73 
FAN.CNT 1 



PATENT NO. 



PI :sr 15 s »»<»-»...». 2 „„„ 0829 



KIND 


DATE 


A2 


20011009 


B2 


20040426 


Al 


20020411 


B2 


20030916 


A 


20000127 


A 


20000829 



APPLICATION NO. DATE 



PRAI JP 2000-19062 
JP 2000-258854 

CLASS 

PATENT NO. ^ CLASS PATENT FAMILY CLASSIFICATION CODES 

JP 2001276985 ICM B23K026-00 

SlSoT 00 '' B23K026 " 04; B23K026-08; C03C023-00; 

US 2002041323 ECLA G02B005/18M2 

S'SV 1 ? l0 " »"' 1 "f""' t °» ^sorption and cause n changed 
St£ S SSaoL'a^^L^/^oSx" SrSS ' 

^^.SJss^f-s,^ s. 1 bis, L c * 

recognized without using a readout apparatus ly 

multiphoton absorption laser induced diffraction grating markinq- 
glass marking laser induced diffraction grating marking, 
IT Refractive index 3 

Sr 9 K S; mak ^ g visible mark s in transparent material by 

laser beam radiation, marking apparatus, and mark-formed transparent optical 
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member) 

IT Multiphoton absorption 

(laser radiation; making visible marks in transparent 

IT Laser induced grating 
Marking 

Transparent materials 



AU 

CS 
SO 



CC 



AB 



ST 
IT 



(making visible marks in transparent material by laser beam 
IT La 8 .rScT rkln9 aPPar " US ' Md -*-««— transparenToptical „e,»ner, 
laser e hLr ki ^ : isible marks in transparent material by 

if 6 " radiatl ° n ' —king apparatus, and mark-formed transparent optical 
IT Glass substrates 

laserEeam n r^T^ in9 ViS ^ le markS in transparent material by 
me^er? radlatlon < m - kl ng apparatus, and mark-formed transparent optical 



E ^ ^ "apS^ C0PYRIGHT 2004 ^ - STN 

DN 135:38692 

ED Entered STN: 13 Apr 2001 

" proSrt!:, tylane PTSi ' » o1 ~« 1 « *»«u» wire „ith exceptional optical 

School of optics and CREOL, University of Central Florida, Orlando, PL, 
NATO Science Series, II: Mathematics, Physics and Chemistrv (20001 
CODENf^cf ^oelectroaic Systems), 209-2^'^ ^ ' 

PB Kluwer Academic Publishers 
DT Journal 
LA English 

Properties) EleCtr ° n ' and Mass Spectroscopy and Other Related 

Section cross-reference (s) : 36 

Ss rr^SSiSi^^il'^T" 1 ' 6 7 di ° lbis (P-toluenesulfonate) or 
-electroL a c S an C movrmo?e e or les Ir^inl T^™ ^ ^ 

massive 2 ,„d 4 'photon aosorptron cojf'a r^S™^ " 
junia.1 excited state absorption and a l^*7oA&t^^™"° ' ' 

SntrSraXSs™ 01 qUantU ™ optical property 

propertresf 11 ™" 10115 " <">l-«<«»»°ntt«) with exceptional optical 
IT IR spectra 

Oiear-IR, transient; of hexadiynediolbis (toluenesulf onate) mol . quantum' 
IT Refractive index 

(nonlinear; of hexadiynediolbis (toluenesulf onate) mol. quantum wire) 
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IT Absorptivity 

Degenerate four wave mixing 

Excited state absorption 

Exciton 

Multiphoton absorption 

Nonlinear optical properties 

Optical properties 

Photoconductivity 

Raman spectra 

UV and visible spectra 
IT 32 Jf ^ e f d ^ e ^ olbis ( to ^enesulfonate) mol . quantum wire) 

RL LI (ZlJZ 7( ' 4 - Hexadl Y*f-l,6-diol bis(p-toluenesulfonate) , SRU 

RL DEV (Device component use); PRP (Properties); USES (Uses) 

RE CNT 26 S"?" 1 " With exc e P tional optical properties) 

RE.CNT 26 THERE ARE 26 CITED REFERENCES AVAILABLE FOR THIS RECORD 

(1) Albouy, P; J Am Chem Soc 1982, V104, P6556 CAPLUS 

{ ) Series llsfTlof iaS6r SCienCe ^ ^^lo gy , Supplement 2: Optical 

(3) SecuLTss^x^^vLr 0 Advanced Research worksh °p in At ° m - — 

(4) Baughman, R; J Polym Sci 1974, V12, P1511 CAPLUS 

5 Bloor, D; J Mat Sci 1975, V10, P1678 CAPLUS 

6 Bloor, D; J Pol Sci B 1977, V15, P703 CAPLUS 

ill n arter ' G; APP PhyS Lett 1985 ' V47 ' P4 57 CAPLUS 
o ^!? C6 ' R/ J Po1 Sci B 1978 ' V16 - P859 CAPLUS 
9) Dudley, M; Mol Cryst Liq Cryst 1983, V93 , P223 CAPLUS 

10 Greene, B; Chem Phys Lett 1987, V139, P381 CAPLUS 

11 Ito, T; J Polym Sci 1974, V12, Pll CAPLUS 

12 Jensen, S ; IEEE J Quantum Elect 1982, VQE-18, P1580 

13 Krug, W; J Opt Soc Am B 1989, V6, P726 CAPLUS 
mJ M e S lme ^ M; ChSm PhyS 1977 ' V26 ' P4 31 CAPLUS 

16 S^Sr ^K'r^l J ° hem ^ 1996 ' V1 ° 4 ' P160 ° CAPLUS 
(16) Sasaki, K; J Opt Soc Am B 1998, V5 P457 

m!I ~u°f' Z '' Chem PhyS 1996 ' V210 ' P24 9 CAPLUS 

^ akur ' M '- A PP! p hys Lett 1999, V74 , P635 CAPLUS 
20) Townsend, P; Appl Phys Lett 1989, V55, P1829 CAPLUS 
21 Wegner, G; Makromol Chem 1971, V145, P85 CAPLuT 

(22) Wegner, G; Molecular Metals 1979 P209 

(23) Wegner, G; Z Naturforsch B 1969, ' V 24, P824 CAPLUS 

24 Wmful, H; Appl Phys Lett 1979, V35, P379 CAPLUS 

25 Young, R ; j Mat Sci 1981, V16, P1835 CAPLUS 
(26) Young, R; j Mat Sci 1982, V20, P961 CAPLUS 

li 6 ° F 11 CAPLUS COPYRIGHT 2004 ACS on STN 

AN 2000:482928 CAPLUS 

DN 133:244952 

ED Entered STN: 18 Jul 2000 



AU 
CS 

SO 



^o^, 1 ^^^", W — ki, Toshio; Mitsuyu, 

Super-S'lFs^jInafS 60 '' Ex ^ orat ° ry ^search for Advanced Technolog, 

Japan ? Technol °9y Corporation, Seika, Kyoto, 

Journal of Applied Physics (2000), 88(3), 1244-1250 
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COD EN : JAPIAU; ISSN: 0021-8979 
PB American Institute of Physics 
DT Journal 
LA English 

CC l^^SS^SSS^- "«*«*—'>». — ph„tc gr , phic and other 

Section cross-reference (s) '• 57 73 

by considering linear and nonlinea/rerrLtive indexes The" eXplalned 
ST ° f , the P»°"red„. is also discussed 

reagent); USES (Uses) 1 rocess) ' RACT (Reactant or 

IT Nonlinear optical refraction 
Photon 

Reduction, photochemical 
Refractive index 

»lSpho1» Process," ° £ Ph0t "' d "- ° £ "9* in glasses through the 

RL: TEM (Technical or engineered material use); USES (Uses) 

Sough STSSJStSL.I P-oredn.'o, Ag-tns'rn glasses 
IT 14701-21-4, Silver 1 + , reactions 

reagent); USES (Set) material USe) ; PR0C (Process); RACT (Reactant or 
(wavelength dependence of photoredn of anj. i™,, • 

multiphoton process) P n °torecm. of Ag+ ions in glasses through the 

RE.CHT 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS RECORD 
(1) Alfano, R; Phys Rev Lett 1970, V24, P592 CAPLUS 
2 Ashkenasi, D; Appl Phys Lett 1998, W f %S5 CAPLUS 
ill ^ oen * er 9 en ' N -- IEEE J Quantum Electron 1974 VOE 10 p*7* 
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refractxve index modification in silica glasses excited hv 
femtosecond laser) y ses excited by 

IT Photoionization 

(multiphoton; in situ observation of dynamics of D l asm , 

IT Optical properties 

IT 60676-86-0, Vitreous silica 
RL: prp (Properties) 
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The apparatus comprises a laser beam source, a hologram plate an ootical 
o»H^V YStem f ° r deflection of the diffraction beams, an ? 
optical focusing system for convergence of the diffraction 

where'the diffr^- f ° r K PlaCin9 marking subst ^te at the positions 

where the diffraction beams are converged. Marking of materials 
by forming multiple nos . of points having varied refractive 
index caused by multiphoton absorption is claimed. Optical 

m^hoH a J S t Wlth P atterns that diffract visible light and 

method for marking are also claimed. Easily visible markinas are for-m^H 
without damaging the marked materials markings are formed 

it S r tLT r ^ in l aPP ,° Pt±Cal material <- multiphoton absorption laser 
marking; grating laser induced marking holoq 

IT Holographic diffraction gratings 

Laser induced grating 

imaging" 3 M9hly ViSibl£ laSer marking ° f -terials without their 

IT Marking 

theiTdamagtngf * ^ ™^ of Aerials without 

IT Multiphoton absorption 

thSS'SLa^ngf aratUS ViS±ble laser ™^ of Aerials without 

IT Glass, processes 

Process) l^llcf^otltT^ 9 °* ' PYP 

t^ir'alm^ingr 3 ^' 113 ^ of "terials without 
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Properties^* 1 ' EleCtr ° n ' and Mass Spectroscopy and Other Related 
comh a ^i° rS f St ^ ay t** dist ° rtion of oP^cal beams that is due to the 

r&m. ^^^^^^^^ 

limits 1 limit dominated by self - focusing and the other by hioher orSr 
absorption. Propagation was studied anal and numerically for 

=£E~ T^^l JSS.fi £5- - — 

multiphoton absorption and refraction leads to 

situations in which diffraction plays an important role even 

for input beams whose diffraction length is much laraer ' thin ,-h« 

sample length. For the typical intensities usea in I scan measurements 

Seam S?S Pf ocesse ^ and diffraction contribute simultaneously o 

beam distortion and must be taken into account. 
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ST interplay focusing multiphoton absorption 
IT Optical absorption 

(interplay between self -focusing and high-order multiphoton 
absorption) ~ * 

IT 32535-60-7 

RL: PRP (Properties) 

(interplay between self -focusing and high-order multiphoton 
absorption) ' * 
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AB in marking a transparent material, a laser beam of wavelength capable of 
transmitting the material is focused on inner part of the transparent 
material to allow multiphoton absorption and\cause n changes, 
and the focal point of the laser beam is so moved as to form a 
diffraction pattern which diffracts a visible ray. An 

optically marking apparatus is equipped with a stage for loading the material 
a light source emitting the laser beam, an optical system for focusing the 
laser beam, and a means of moving the focal point to form the 
diffraction grating. A transparent optical member, marked by the 
method, has the diffraction pattern inside. Alternatively a 
method of marking marks in a material comprises the following steps- (1) 
irradiating the material with a pulsed laser beam by changing NA of 'an 
object lens and energy intensity per one pulse (EI) to form optically 

rSon e ?LE) 91 m '£1 d6termin ^ - Unction of NA, EI, and length of "modified 
region (LE) (3) determining NA and EI from the required LE by using the 

TnT™^' tV/7 adiatin9 thS laser beam to form the roodiiied region. 

The marking method does not cause damage or drop in strength of the 

material, and the formed mark can be easily recognized without using a 
readout apparatus 3 
ST transparent material marking laser radiation n change; diffraction 
grating formation laser radiation transparent material markinq- 
multiphoton absorption laser induced diffraction grating 
marking; glass marking laser induced diffraction gratinq 
IT Refractive index s 

(changes; making visible marks in transparent material by laser beam 
IT Multiphotrab^oSJion^ 3 "^ 3 ' ^ transparent optical member) 

(laser radiation; making visible marks in transparent material by laser 
memoer* ' 9 apparatus < and mark-formed transparent optical 

IT Laser induced grating 
Marking 

Transparent materials 



TI 
AU 
CS 



(making visible marks in transparent material by laser beam radiation 
IT Laser^aaiaSor^ 113 ' mark - formed transparent optical member) ' 

rSS^fo makin 9. visible marks ^ transparent material by laser beam 
IT Qlj: substrates 9 aPJ?aratUS < and "ark-formed transparent optical member) 
(transparent; making visible marks in transparent material by laser 
member? 10n ' marking a PP ara tus, and mark-formed transparent optical 



member) 
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Propert2sf Ca1, EleCtr ° n ' and Mass Spectroscopy and Other Related 
The authors used voxels of an intensely modified refractive 
index generated by multiphoton absorption at the focus of 
femtosecond laser pulses in Ge-doped Si02 as photonic atoms to build 

from the photonic aton» was evidenced by a photonic n"ag,p ™BG) effect 

appealing for photonic research and applications. 
ST photonic crystal multiphoton microf abrication 
IT Annealing 

Band gap 

Multiphoton absorption 

Optical diffraction 

Optical refraction 

Photonic crystals 

Photonics 

Solid state lasers 

^ro-f^Son, Ph ° t0niC CryStalS CrSated by -Itipboton 
IT 7631-86-9, Silica, uses 

(SseT (DSViCe COmp ° nent Use) M0A (Modifier or additive use) ; USES 
^SKISSS? Ph0t ° niC ^^^^ CreatSd * -Itiphoton 

" ."♦^"^T^SSirSiJ 6 (Ge02> ' USeS 744 °- 56 - 4 ' Germanium, uses 
RL: MOA (Modifier or additive use); USES (Uses) 

micro-fS^on? Ph ° t0niC CrYStalS C " ated ^ -^iphoton 
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Enhanced photosensitivity in germanosilicate fibers exposed to C02 laser 
radiation 

AU Brambilla, G. ; Pruneri , V. ; Reekie, L. / Payne D N 

^ sS?^BJ^S^ CS ReSearCh Centre ' ^hampton University, Southampton, 

Optics Letters (1999), 24(15), 1023-1025 
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PB Optical Society of America 
DT Journal 
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73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

Section cross -reference (s) : 57, 74 

Geo/qSr 8 ^ PO f X UOVe l meth ° d t0 increase the UV photosensitivity of 

02 °P tlcal ^ ers based °" exposure to C02 laser irradiation before 
grating writing Fibers treated with a C02 laser can produce gratings 
with refractive -index modulation 2 times greater and a Braqq 

onlS^Jo^nv f 311 be 2 T l0nger than th ° Se ° f unt ^ted fibers. Expts. 
?hp f h Si02 preform samples treated with a C02 laser in a way similar to 

is afso^%S° We ^ a mark6d increase of the 2 42-nm absorption band, which 
is associated with an increase of Ge O-deficient centers and is believed to 
be responsible for the higher photorefractive response believed to 

photosensitivity germanosilicate optical fiber carbon dioxide laser 
radiation; diffraction grating germanosilicate optical fiber 
photosensitivity laser irradn; multiphoton absorption 
germanosilicate optical fiber photosensitivity laser irradn- 
photorefraction germanosilicate optical fiber photosensitivity laser 
irradn; near IR reflection germanosilicate optical fiber 
diffraction grating photosensitivity; UV optical fiber preform 
photosensitivity laser irradn 
IT Diffraction gratings 
Laser radiation 

Multiphoton absorption 
Optical fibers 
Photorefractive effect 
UV and visible spectra 

(enhanced photosensitivity in germanosilicate optical fibers exposed to 
C02 laser radiation with diffraction gratings) 
IT IR reflectance spectra 

(near-IR; enhanced photosensitivity in germanosilicate optical fibers 

IT Ger^n° Se ?' t0 , C ° 2 n laSer radiation with diffraction gratings? 
IT Germanosilicate glasses 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process) , prp (Properties) ; PROC (Process) ; USES (Uses) cnemical 
(optical fibers; enhanced photosensitivity in germanosilicate optical 
fibers exposed to C02 laser radiation with diffraction °P c ^al 
gratings) 
IT Glass fibers, properties 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); prp (Properties); PROC (Process); USES (Uses) chemical 
(optical germanosilicate; enhanced photosensitivity in germanosilicate 
gratingsf * 6Xp ° Sed to 002 laser radiation with diffraction 
IT Defects in solids 

(oxygen-deficient; enhanced photosensitivity in germanosilicate optical 
fibers exposed to C02 laser radiation with diffraction optical 
gratings) 

" It 10 ™1~ 8 ,^ Germania < Properties 60676-86-0, Vitreous silica 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PRP (Properties); PROC (Process); USES (Uses) ohemical 
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TI Multiphoton photorefractive processes for optical storage in 

lithium niobate(V) y 
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and^rSic^ Reflection, or Magnetic Resonance, 

Permanent reversible changes of the n of pure and doped LiNb03 were 
obtained by multiphoton absorption. Greatly increased WTO3were 
sensitivity over the linear process enables holograms to be recorded even 
in high-purity L,iNb03 , with a diffraction efficiency of 25 1 with 
less than 0.4 J/cm2. These holograms can be read nondestructively 
^ure^i^^aintaSd'^ ^ ^ versatility^' optical 

multiphoton lithium niobate refraction; hologram 
lithium niobate multiphoton 
IT Photon 

Absorption of many, lithium niobate refractive index change 
IT Holography 

it (li ^ hium . n i°^te multiphoton photorefractive process in) 

IT Refractive index and Refraction 

IT 1203 ( x-63T nt reVerSiblC - chan 9« of ' *Y multiphoton absorption) 
RL: USES (Uses) 

(multiphoton photorefractive change of, in holog.) 
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The apparatus comprises a laser beam source, a holoqram olate an onH, , 

onn lcal 9 f SyStem f ° r deflection of the diffraction beam^an ' ° PtlCal 
optical focusing system for convergence of the diffraction 

wL a r:\hfdiffr: c tion r b PlaCin9 ^ "^rate^Se positions 

wnere cne diffraction beams are converged. Marking of ma i- P H a i c 

by forming multiple nos . of points having varied Refractive 

index caused by multiphoton absorption is claimed Opticll 

materials marked with patterns that diffract visible 

light and method for marking are also claimed. Easily visible 

TaserT £ ° M With ° Ut dama 9 in 3 the marked materials 

laser marking app optical material; multiphoton absorption laser 
marking; grating laser induced marking holog 
Holographic diffraction gratings 
Laser induced grating 

thKrdam:gi f ng) hi9hly ^ ™"* ln 9 ° f -^1- without 

IT Marking 

££S SPSS,? i9hly visible las " ™ arki " 9 ° £ "» t « i - ls 

IT Multiphoton absorption 
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materials without their damaging) 
Glass, processes 

RL: PEP (Physical, engineering or chemical process); PYP (Phvsical 
process); PROC (Process) 1 ysicai 

(marking of; apparatus for highly visible laser marking of 

materials without their damaging) 
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In marking a transparent material, a laser beam of wavelength capable of 
transmitting the material is focused on inner part of th^r™™? 

and'tne fo° ? U °? ^ ul ^ oton absorption and cause n cnangesT ? * 
and the focal point of the laser beam is so moved as to form a 
diffraction pattern which diffracts a visible 

maLriS Tl?SJ Y marking apparatus is equipped with a stage for loading the 
material, a light source emitting the laser beam, an optical svstem for 
focusing the laser beam, and a means of moving the rocal Snf to fJZ\u 

SetSr'J 011 ^ at ' ng * A tranS Parent °P tical ^r, marked oy tie ^ 
^ S t J e di«»cti<» pattern inside. Alternatively, I 

TSaSia?ina a t^ n9 ! ,arks 1 in . a material comprises the following steps; (1) 
irradiating the material with a pulsed laser beam by changing NA of an 
object lens and energy intensity per one pulse (EI) to form opScanJ 
region P dete ™-ing a function of NA, EI, and leng^ of Modified 

region (LE) (3) determining NA and EI from the required LE by usino the 

T^rmaJklnrl^^ 1 ^^^ 1119 the laSer beam to fo ™ th * modified region 
The marking method does not cause damage or drop in strenqth of th* 
material, and the formed mark can be easily recognized Confusing a 
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readout apparatus 

transparent material marking laser radiation n change; diffraction 

SIS"? ' 0rma ' 10n laS6r radiation transparent material marking; 
multiphoton absorption laser induced diffraction grating 
marking; glass marking laser induced diffraction grating 
J-i Refractive index 

(changes; making visible marks in transparent material by 

H S 2lr* eam radiati ° n ' markin 9 ^Paratus, and mark-formed transparent optical 

IT Multiphoton absorption 

(laser radiation; making visible marks in transparent 
material by laser beam radiation, marking apparatus, and mark-formed 
transparent optical member) termed 

IT Laser induced grating 
Marking 

Transparent materials 

(making visible marks in transparent material by laser beam 
IT Laser radiacion 9 aPE>aratUS ' and -reformed transparent optical member) 

(pulsed; making visible marks in transparent material by 

memoer^ radlati ° n < markin 9 apparatus, and mark-formed transparent optical 
IT Glass substrates 

£ p a rt rent; ,^ in9 visible marks in transparent material by 

iSer? radlatl ° n < markin * apparatus, and mark-formed transparent optical 
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Ge02 a sSropticar f iberri ""J** t0 inCreaS£ the ^ Photosensitivity of 

is associated with an Increase'of le^-def ic ie^c^S' anS i^be!^ , 
be responsible for the higher photorefractive response " bell6Ved to 

radiation *7f7 9 ^ manosilic ate optical fiber carbon dioxide laser 
radiation diffraction grating germanosilicate optical fiber 
photosensitivity laser irradn; multiphoton absorption 
germanosilicate optical fiber photosensitivity laser irradn- 
photorefraction germanosilicate optical f ibe/photosensitivi ty laser 
irradn; near IR reflection germanosilicate optical fiber Y 
diffraction grating photosensitivity; UV optical fiber preform 
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photosensitivity laser irradn 
IT Diffraction gratings 
Laser radiation 

Multiphoton absorption 
Optical fibers 
Photorefractive effect 
UV and visible spectra 

(enhanced photosensitivity in germanosilicate optical fibers exposed to 
C02 laser radiation with diffraction gratinqs) P 
IT IR reflectance spectra 

(near-IR; enhanced photosensitivity in germanosilicate optical fibers 
TT r eXp ° Se . to C02 laser radiation with diffraction gratings) 
IT Germanosilicate glasses y 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process) ; prp (Properties) ; proc (Process) ; USES (Uses) ^mical 
(optical fibers; enhanced photosensitivity in germanosilicate optical 
fibers exposed to C02 laser radiation with diffraction °Pt"al 
gratings) 
IT Glass fibers, properties 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PRP (Properties); PROC (Process); USES (Uses) 

(optical germanosilicate; enhanced photosensitivity in germanosilicate 
gratingsf t0 ° 02 lMer radiation with diffraction 

IT Defects in solids 

(oxygen-deficient; enhanced photosensitivity in germanosilicate optical 
fibers exposed to C02 laser radiation with diffraction optical 
gratings) 

" !? 10 n™!; Germania, properties 60676-86-0, Vitreous silica 

RL: DEV (Device component use); PEP (Physical, enqineerina or chemir^i 
process); PRP (Properties); PROC (Process); USES !usesT Chemical 

(enhanced photosensitivity in germanosilicate optical fibers exnosed to 
RF rMT ^2 laser radiation with diffraction gratings) exposed to 
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